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iP 
PROGRESS at LIVERPOOL 


(GARSTON) 


ENGINEE 
IBRARING 


This I.V.C.O. plant comprising 4 benches 
of 35 Chambers each is now nearing com- 
pletion and will commence gas making 
in the summer of this year. The nominal 
output will be 13 million cubic feet of 
gas per day. 
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measurea 
breathimn:=..... 


New York to San Francisco is a pretty long 
walk — 3,415 miles to be exact. But A. L. Monteverde 
did it in 1926. It took him nearly 80 days. 


It took 40 years for a certain gas meter to come 
in for its first routine check. Hardly surprising, 
because it had never gone wrong and thanks to its 
D. & G. L. diaphragms, its accurate, measured breathing 


had never faltered. 
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something in common 


They remind one of different worlds, the 























ee re ae 


antique chair of 1680-1700 and the modern 





T.G. meter. Yet they Aave something in 





























common — both are the products of true 








craftsmanship. The chair, in the style 





popularly known as ‘William and Mary’, 
is attributed to Daniel Marot who designed 


much of the furniture for Hampton Court 














Palace. It is presented here as a fine 





example of furniture design of that period 








and a worthy sample of the chairmakers’ 





art. The T.G. meter epitomizes craftsman- 








ship and T.G. ‘G’ prepayment mechanism 
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is accepted as the most modern precision 


movement on the market. 
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of all types of research becomes greater and greater. 
In fact, so important has it become that without an 
J efficient research organisation an industry would find it 
} almost impossible to advance or even to keep abreast of 
} its competitors 

| The gas industry is no exception and it is fortunate 


. 


}enough to be able to take advantage of work being 
}carried on by research organisations outside its own 
}specialised branch of technology. The Annual Report 
‘of the British Coal Utilisation Research Association is, 
‘therefore, always of considerable interest to the industry 
‘in that it deals with the more general side of the use of 
‘fuel, which includes both applied or technological 
)research and pure or fundamental research. The Report 
‘for the year ending December 31, 1957, which has just 
‘been published, well maintains the tradition of former 
"years and covers a wide field of fuel utilisation. 

In the purely applied research being undertaken by 
the Association perhaps the achievement which is of 
most interest to the general public is the successful out- 
come of the work being carried out on small-pipe central 
heating. In itself, perhaps, this might seem to be of but 
little interest to the gas industry, but since it is the form 
of heating which so many housewives look upon as 
having all the advantages without the hard work of indi- 
vidual fires and which can be installed at a very reason- 
able cost by a practically-minded husband, it is likely 
to become a keen competitor to gas space heating. The 
gas industry must, therefore, make certain of being able 
to offer a gas-fired boiler at both a reasonable installation 
cost and at competitive fuel running costs. Added to this 
the whole installation must be completely trouble free 
and reliable. This would seem to be a further incentive 
for a greatly reduced organic sulphur content in town gas 

j for central heating boilers. 

. In connection with domestic space heating B.C.U.R.A. 
has not only carried out experiments in the more efficient 

burning of solid fuel in medium-sized domestic boilers 

) by the use of chain grate stokers, but has done much 
work in the design of free-standing convector fires burn- 
ing solid fuel. Such work is of considerable interest to 

| the gas industry in that it will combine the best possible 
use of solid fuel with the implementation of the Clean 

} Air Act. Considerable work has been carried out on the 


[: this age of technological developments the value 
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B.C.U.R.A. Research in 1957 


measurement of room heating efficiency, much of which 
is an extension of the standard Ministry of Power bench 
tests. In these tests the heating efficiency of individual 
appliances is being measured in places which may not 
bear much resemblance to actual living rooms, with the 
result that under more familiar conditions heating 
efficiencies may be effected by the presence of a hearth. 
Under more realistic conditions of testing much useful 
information should be forthcoming from which solid 
fuel-burning appliances of improved design may result. 
Where the solid fuel to be burnt is coke, a ‘ difficult ’ fuel, 
improved design may well sway the choice of the house- 
wife in its favour. especially if adequate room heating 
may be obtained at much reduced fuel costs. 

The importance of being able to measure smoke emis- 
sion from domestic chimneys has caused tests to be 
carried out into the measurement of smoke density by 
electrostatic precipitators. These experiments have 
shown that there is no fixed relationship between the 
optical density of domestic smoke and its actual weight. 
Since the electrostatic method precipitates all the solid 
matter in the whole of the smoke being treated, with 
reliable accuracy, sampling difficulties in a domestic flue 
disappear and tests can be carried out on both domestic 
appliances and on potentially smokeless fuels. Experi- 
ments have also been carried out on the reduction of 
sulphur release from open fires by treating coke heated 
to 150°-250°C. with sodium carbonate. 

The amount of sulphur released has been greatly 
reduced by this process—in fact, by more than half pro- 
vided the fuel bed temperature does not exceed 1,000°C. 
There are, however, difficulties in the storing of the 
treated coke. Before a practical means can be decided 
on, a better understanding of the mechanism of sulphur 
release and its retention by alkalis is needed. 

In the industrial field much work has been done on 
gas producer practice and the production of fuel and 
synthesis gases under pressure. In both cases coal was 
the fuel used for gasifying, but in producer gas produc- 
tion, its use in the gas industry is of very limited interest. 
There were some points of interest, however, such as the 
attempts being made to upgrade producer gas by the pre- 
heating of the blast. This it seems has been advocated 
for a long time as a means of profitably using the waste 
heat from furnaces. It has been calculated that there 
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should be a rise in calorific value of about 3 B.t.u. per 
cu.ft. for every 100°C. of blast preheat, though experi- 
ence shows that in water gas manufacture, the rise in 
calorific value is only about half this amount. Tests on 
an A.G.M. producer with a modified grate to allow a 
blast preheat of 400°C. showed that a rise of 11 B.t.u. 
per cu.ft. in the calorific value was actually achieved. 
The thermal efficiency of the producer increased by 
approximately 3%, while the blast needed an increase of 
3°C. in blast saturation temperature. 

The investigations on the production of fuel gas and 
synthesis gas in high pressure gasifiers are of particular 
interest to the gas industry since work on similar lines is 
being carried out on a slagging gasifier in the Midlands 
Research Station of the Gas Council at Solihul. The 
work at B.C.U.R.A. is being done under contract with 
the Ministry of Power with the object of finding a 
reliable and efficient means of producing gases from 
small low-rank coal, the availability of which is likely 
to increase with the increase in electricity production 
from atomic energy. Work is being carried on both in 
the laboratory and on a small fixed bed gasifier to 
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investigate the best means of slag tapping and quenching. 
Tuyere and hearth design are also being investigated, 
Experimental blast-cooled tuyeres have been desigied 
to increase thermal efficiency. Experiments have also 7 
been made on the feeding of the fine coal through the ~ 
tuyeres to the reaction zone. 

In the section of the Report devoted to fundamental 
research. work on coal carbonisation and the coking 
mechanism is described. This is of greater interesi to 
the manufacturers of coke than to the gas industry, but 
any work on the ultimate structure and composition of 
coal can help any industry that processes coal. The 
solvent action of tar oils on medium rank coal to pro- 
duce a smokeless fuel with coal extract as a by-product 
might result in the production of a serious rival to coke, 
but as yet there has been little development of this 
beyond the laboratory. Other fundamental research is 
being carried out on the study of complex changes in 
Young’s modulus and internal friction of coal, together 
with experiments to establish methods by which a 
relationship between the functional group content and 
coal properties can be studied by routine analysis. 


A.D. and the End of an Era 


the men who make them, and therefore it is always 
a little sad to see the departure of one of those 
who for many years has made a special contribution 
to his sphere of activity. In the gas industry one of 
our best known characters, Arthur Docking, has retired 
from his post as Chairman and Managing Director of 
Radiant-Heating Ltd., although he will continue to 
serve the company in a consultative capacity. Last 
week we were privileged to be present when some of 
Mr. Docking’s closest friends and business associates 
paid tribute to what Mr. W. D. Wilson called ‘ A. D.’s 
irrepressible pioneering spirit of adventure.’ We shall 
miss his familiar figure at the industry’s various meet- 
ings, particularly that of the Irish Gas Association, for 
the 15 years in which Mr. Docking worked in Ireland 
gave him an ability rare among the English to * belong’ 
to the Irish people, and his Irish stories have become 
justly famous. It would, we think, be ungracious to 
let A. D. retire from the gas scene without remembering 
briefly the remarkable span of years during which he 
has been associated with the industry, and some of the 
contributions which he has made to it. Indeed, his 
experience of the gas industry goes back to the time 
when there were no gas mantles and gas had not begun 
to be used in industry. In the latter field Mr. Docking 
became something of a pioneer, and he will be par- 
ticularly remembered for his work in recent years on 
several types of overhead heaters. Probably few 
people know that it was Mr. Docking who introduced 
the first gas-fired biscuit oven in this country; it was in 
1913 and was on the site now occupied by Watson 
House, then Macfarlane Biscuits. 
When A. D. was born in 1882 at Wisbech his father 
was employed by the local gas company; later he became 
gas manager at Thorney. In 1892 Mr. Docking moved 
to the works at Soham, and in 1896 to Whitchurch. He 
has often related how on a Christmas Day he and his 
father counted the rivets on a gas holder as it was going 


Ber nersne and industries are only as good as 


down, wondering whether to re-charge the horizontal 
retorts to ensure that everyone was able to cook their 
Christmas lunch. In 1900, at the age of eighteen, A. D. 
left home and was employed by gas companies at 
Wilmslow and Newmarket, and in 1906 he joined the 
Nottingham Gas Company, where he quickly became 
chief inspector. It was during his stay in Nottingham 
that he became interested in boxing and was 
responsible for promoting boxing shows throughout the 
district. In 1910 he joined Selas and was responsible 
for introducing the first air/gas mixing machines into 
this country. In those days they were used only for 
gas lighting; with a 60/40 mixture of gas and air 
delivered at 10 in. w.g. gas lighting was in its heyday. 

Those who know A. D. would probably agree that 
his principal attributes are inventiveness, willingness 
to ‘have a go,’ stubbornness, and humour. All three 
qualities are discernible in the story of how during his 
stay in Nottingham the market place was lit with Selas 
lighting, so designed that each stall was provided with its 
own gas light. All supplies were socket joints and were 
assembled each Saturday morning and taken down in 
the evening when the market closed. As an advertis- 
ing gimmick A. D. erected at high level a sign bearing 
the word SELAS in gas mantles, but he completely 
overlooked the moths which flew into the mantles and 
ruined the sign within a few minutes. 

After the 1914-18 war A. D. worked in Ireland, where 
he was engaged on industrial heating work from malt 
roasting to brass melting, and then returned to London 
and joined Premix Gas Plants, where he was engaged 
in the installation of producer gas plants and all types 
of industrial gas equipment. However, before long he 
was on the move again and, together with Mr. P. H. 
Robinson, with whom he had worked for many yeafs, 
formed his own company in 1932. 

Never one to shirk a fight, A. D. is now up against 
the toughest competitor of them all—anno domini. We 
hope he holds his own for a long time yet. 
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Personal Notes 


Mr. A. HITTINGER is to resign from the 
| Board of Benzole Producers, Ltd. Mr. 
Hittinger, who is 74, joined the National 
} Benzole Co., Ltd., in 1919 shortly after 
}its formation. He became Secretary in 
1920 and General Manager in 1926. In 
+ 1934 he was elected to the Board and 
became Managing Director in 1938. He 
| was appointed Deputy Chairman in 1941, 
and in 1948, became Chairman, which 
position he relinquished in 1955, con- 
tinuing to serve as a Director until 1956. 
He was Chairman of Benzole Producers, 
'Ltd.. from its formation in 
+1955, when he relinquished that posi- 
tion, remaining a Director. 
war he was a Director of the Petroleum 
Board, Deputy Chairman of the Manage- 
ment Committee, and Chairman of the 
| Finance Committee. Mr. Hittinger is 
' Chairman of Queen’s Park Rangers and 
) of the Football Combination, and Deputy 
Chairman of the Executive Committee of 
the third division of the Football League. 
He is also a Past President of the West 
London Bowling Club. The present 
Chairman of Benzole Producers, Ltd., is 
Mr. H. H. BATEs. 
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‘A Century of Progress’ 


To highlight the development of 
domestic furnishings and equipment dur- 
ing the last 100 years, the organisers 
of the first-ever Domestic Equipment 
Trades Fair which opens at Olympia on 
September 2 propose to feature a special 
display entitled ‘A Century of Progress 
in Domestic Equipment.’ 


POWER ECONOMY 
CONFERENCE 
AT COLOGNE 


HE 10th working conference of the 
Energiewissenschaftliche Institut will 
take place at Cologne University on 
October 14 and 15. The papers to be 
read and the discussions at the confer- 
ence will deal with competition in power 
economy The preliminary programme 
consists of eight papers. 
These will deal with structural shifts 
in covering the power requirements of 
Western Germany from 1951 to 1957; 
the position of power in competitive 
economy; the problems of competition in 
the coal industry and political economy; 
the oil industry and competition; the 
Position relating to competition in the 
supply of electricity and gas; the co- 
| ordination of power economy; a dis- 

cussion of all papers in the form of a 
| round-table talk; and the consequences 
| of competition in relation to operation 
| in the power economy sector. 


Glasgow Club Wins 


| _ The Scottish Gas Board Welfare Club, 
» Glasgow, beat the Scottish Association of 
| Gas Managers Bowling Club, Edinburgh, 

at the annual bowling match. Five rinks 
took part and the Glasgow Club finished 
62 shots up. 

















1953 until : 


During the ° 


Mr. ARTHUR DOCKING, for many years 
Managing Director of Radiant-Heating, 


Ltd., retired 
on June 30. 
He is suc- 


ceeded by Mr. 
W. COompPpTON 
CaRR. Mr. 
Carr was edu- 
cated at The 
Leys, served 
during the 
war in the 
R.A.F. and is 
a solicitor. He 
is a member 
of the Board 
of the Parent 
Company George Wilson Gas Meters 
Ltd. Mr. H. E. Rosinson has resigned 
his Board 
appointment 
with both 
George Wilson 
Gas Meters 
Led. and 
Radiant-Heat- 
ing Ltd. Mr. 
CHARLES” A. 
Lewis and 
Miss F. M. 
MEARING, who 
have both re- 
cently com- 
pleted 30 
years’ service 
with Radiant-Heating Ltd., have been 
appointed Deputy Managing Directors 
and Miss Mearing also continues as 
Secretary of the Company. Mkr. S. G. 
Hopces, until recently Southern Sales 
Manager of Radiant-Heating Ltd., joins 
the Board as Sales Director. Mr. 
F. P. S. STAMMERS has retired from the 
Board and has been succeeded by Mr. 
R. B. REYNOLDS, who is also a Board 
Member of George Wilson Gas Meters 
Ltd. 





Mr. W. Compton Carr. 





Mr. Charles A. Lewis. 


Dr. W. F. Coxon is now practising 
under the name of Co-ordinated Indus- 


trial Publicity at 152, Fleet Street, 
E.C.4 (Tel. FLEet Street 3521), spe- 
cialising in all aspects of technical 
publicity. 
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A COMPARISON 


UCH interest has been shown= 
throughout the gas industry in= 
=this country in the description of the= 
=Cambridge Divisional grid control= 
system which appeared in our last= 
week’s issue. The account has also= 
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States, and, by arrangement with our= 
American correspondent, Hilding H.= 
Carlson, we publish this week a special= 
=article on a ‘time pulse’ controlE 
=system operating in the gas industry in 
=his country. This appears on pp. 25- 
31, and, following closely on the 
publication of the Cambridge story, 
will be of particular interest. 
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Mr. LESLIE HARDERN, Public Relations 
Officer of the North Thames Gas Board, 
has been appointed Chairman of the 
Executive Committee of the Incorporated 
Society of British Advertisers. Mr. 
Hardern has been serving in the capacity 
of Acting Chairman of the Committee 
since the-resignation of Mr. WILLIAM C. 
THIELE last August. 


Mr. J. L. Ritcuie has resigned from 
the Board of Aveling-Barford Ltd., to 
take up an appointment with Consoli- 
dated Pneumatic Tool Co. Ltd. Mr. 
G. M. WarREN has been appointed to the 
Board of Aveling-Barford Ltd. Mr. W. 
Morris and Mr. E. B. WATKIN have been 
appointed to the Local Board of Aveling- 
Barford Ltd. 


Mr. A. H. Morvanp, Secretary and 
Accountant to the South Western Gas 
Board, and recently appointed a Board 
Member, was, immediately before joining 
the Board, a partner in the firm of Wood, 
Drew & Co. 


Obituary 


Mr. JOHN WILLIAM CAITHNESS, who 
inaugurated the first gas meter system 
in Edinburgh, has died aged 88. 


Civil Engineers 
Get More Pay 


HE 250,000 operatives employed in 
the civil engineering industry received 
a wage increase of 1d. per hour from 
June 23. This was agreed by the Civil 
Engineering Construction Conciliation 
Board in response to an operatives’ claim. 
The operatives had already received an 
increase of Id. per hour as from Febru- 
ary 3 under the industry’s sliding scale 
agreement so that the total wage increase 
this year is 2d. per hour. 





Diary 


July 3.—NorTH OF ENGLAND SECTION, 


I.G.E.: Stockton. Joint Meeting 
with the Northern Juniors. Paper, 
‘Recent Developments at Stockton 


Gasworks,’ by L. Sedgwick, followed 
by a visit to the works. 2.15 p.m. 


July 5.—WESTERN JuNIORS. Summer 
Meeting and Ladies’ Day, including 
visit to Stourhead House, Stourton. 


July 8.—LONDON AND SOUTHERN SEC- 
TION, I.G.E.: Eastbourne. Summer 
Meeting and Ladies’ Day. 


July 9.—LONDON AND COUNTIES COKE 
SALES CIRCLE: Connaught Rooms, 
Great Queen Street, London, W.C.2. 


Summer Meeting and Ladies’ Day. 
Open Forum on ‘Coke at Home.’ 
2.30 p.m. 

July 11.—Mipianp- SecTION, I.G.E.: 
Wolverhampton. Summer Meeting 
and Ladies’ Day. 10.30 a.m. 





N.C.B. to Experiment with Hydraulic 


NEW SYSTEM TO 
BE TRIED OUT IN 
SOUTH WALES 


A COMPLETELY new system of get- 
ting coal is to be tried out by the 
N.C.B. in a first experimental installation 
of hydraulic mining at Trelewis drift 
mine near Treharris, Glamorgan. In this 
process the coal is extracted by the power 
of high velocity water jets directed at the 
seam from a powerful hose, called a 
monitor. 

When the coal has been broken down, 
the water jet is used again to clear the 
floor of the working place and to drive 
the coal along to the point of collection. 
In the initial trials coal will flow from 
the face into an open channel or flume 
and be carried to a screen where all coal 
above 2 millimeters in size will be 
separated and transferred to the normal 
conveyor belt system. 


Pumping Lump Coal 


The slurry (a mixture of fine coal and 
water) will be pumped up a 6-in. 
diameter pipe to the surface of the drift 
mine where the fine coal will be removed 
and the clarified water returned to the 
system. If the trials prove successful 
steps will be taken to pump lump coal 
through the pipeline to the surface. 

Hydraulic mining, which is practised 
extensively in Russia and to a lesser 
extent in Poland and New Zealand, gives 
a high rate of output. The equipment is 
easy to operate and move, and power 
required to supply high pressure water to 
the monitor, can be generated on the 
surface. There is, of course, virtually no 
explosive danger, and apart from the 
pumping plant the equipment used for 
getting the coal is quite simple. 

Only four men are needed to work 
each monitor, one to control the monitor 
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Pictured above is the North Eastern Gas 
Safety Exhibition sponsored by the Royal Society for the Prevention of Accidené 


held in conjunction with 








and the others to attend to the pipes and 
flumes and fix supports. Russian experi- 
ence suggests that production can be as 
efficient as in opencast mining, or 
between three and five times higher than 
with conventional methods, but there is 
no doubt that the only way to obtain 
reliable data regarding working pressures 
and the suitability of equipment is to pro- 
ceed with pit trials. 

The cost of the trials is estimated to be 
£48,000 over a six-month period, and 
mining is expected to begin at the end of 
1958. 


Swiss Machine Claimed to Eliminate 
Dust from Coal and Coke Handling 


EVELOPMENT is reported from 

Switzerland of a special process 
claimed to eliminate discharge of dust 
in the handling of coke or coal. It was 
devised by H. Koch, Ltd., of Zurich. 


The machine, which requires no 
manual operation, is filled with coal by 


a crane. The coal is then sifted of all 
waste and dust, and passed into an 
apparatus where an _ odourless oil 


agglomerates all particles which might 
have a tendency towards breaking off 
and forming dust. After this treatment 
the coal is put into sacks by mechanical 
means, although as it does not emit dust 
it can be transported and sold in bulk. 


Two machines have been built. The 
cost of the bigger machine, which can 
screen, dedust, and weigh 25 tons an 
hour, is £1,230, while the smaller 
machine, built on an automobile chassis 


and mobile, has a capacity of 12 tons an 
hour and costs £1,900. Four to six men 
are needed to operate the large machine, 
two for the smaller one. 





Parkinson Cowan, Ltd. 


A branch of the gas meter division 
of Parkinson Cowan, Ltd., is to be estab- 
lished on the Team Valley trading estate, 
Gateshead. 





Lectures on Heating 


A series of 20 lectures on heating and 
hot water supply are to be held at the 
College, Borough Polytechnic, Borough 
Road, London, S.E.1, starting on October 
10. It is being sponsored by the National 
College for Heating, Ventilating, 
Refrigeration and Fan Engineering. 
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Mining 





Board's exhibit at the recent Industrial 


their Annual Conference at Scarborough. 


LESS COKE TO 
BE PRODUCED 
IN DURHAM 


Reduced Demand at 
Home and Abroad 


HE Durham Divisional Coal Board 

have announced that during the next 
three months, the Division’s coke output 
is to be reduced. It has been decided 
that production at the Bank Foot 
(Crook), Bearpark, and Langley Park 
plants should be cut by one-third, while 
the remaining 40 ovens at the Ottovale 
plant are to be closed in August. 


The Coal Board stated that these steps 
had been necessary because of a reduced 
demand from the steel industry, a drop 
in export trade due largely to two mild 
winters, and a normal seasonal falling-off 
in demand. The plants involved are the 
oldest in the county. The implementa 
tion of a 42-hour week for coke workers 
will enable some of the men who would 
become redundant to be retained. 


It has been announced that the 50 
ovens being built at the new Hawthom 
pit, Murton, will be ready for production 
in November. The plant will handle 
about 1,500 tons of coal daily from the 
Hawthorn pit, but provision is made for 
the building of another 25 ovens [atef, 
if necessary. 





ining 


ITH the ever-increasing demand for residential gas service, 
the distribution networks of many American undertakings 
re being taxed to their capacities. Unpredictable shifts of load 
Bentres make the problem more difficult. Regulators and mains 
at were engineered based upon past requirements for opera- 
on at fixed levels of downstream pressures, are often 
adequate during these later periods of peak demands. 

The advent of telemetric systems has greatly simplified the 
roblem of maintaining adequate supply at points of heavy 
emand. 

‘The application of telemetering and remote control is so 
enerally accepted in our engineering of distribution and trans- 
ission networks that it is established as part of our programme 
lor better-planned gas projects,’ asserted the late Mr. William 
. LaViolette, gas engineer, Pacific Gas and Electric Company, 
an Francisco. 

Telemeter transmitters at various locations of recorded low 
ressure can be of material assistance in establishing isobars 
f pressure level and from them the centre of demand can be 

stablished, Mr. LaViolette noted. Pressures lowered during 
fl-peak periods often result in measurable savings that have 
een greater, in some instances, than the telemeter installation 
Bosts. 

Complex gas distribution systems are beyond the scope of 
Pressure control by manipulation of a single regulator at an 
Attended station. However, the design of the most complex 
Temote control and telemefering system is nothing more than 
@ comprehensive grouping of simple elements. 

Problems often begin with a weight-loaded regulator. How- 
éver, study would have shown it would meet variable peak 
Gemands by remote control of the outlet pressure. First 
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thought should be given to providing adequate channels to 
fransmit information about the regulator’s conditions and to 
Benerate the pulses that would effect the required changes in 
the regulator. 

Several media are available but in normal distribution areas, 
Wire lines are the most practical. 


These can be strung over- 


and at 
broad 
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TELEMETERING IN 


Hilding H. Carlson Gives Details of Automatic Control 
Systems in the American Gas Industry 


THE US. 


head, but cost studies often indicate that this plan is economical 
only for short distances and provided the gas undertaking also 
owns the pole line. Leasing control channels from the telephone 
undertaking is generally most flexible and economical. 

However, in designing a new pipe installation, serious con- 
sideration should be given to the placement of the control and 
communication lines in the safest and most-protected conduit 
the gas line itself. 

Mr. LaViolette pointed out that PG&E has installed more 
than 85,000 ft. of cable within its pipelines, since the inception 
of the plan in 1949. One system is 10 miles long. The cables 
operate in piping that has pressures from 60 to 500 p.s.i. 

Standard lead-sheathed telephone cable containing 26 pairs 
has been used. It has a special outer covering of neoprene- 
impregnated tape, added to prevent mechanical abrasion of the 
lead covering and to reduce the overall stretching while the 
cable is pulled. The California undertaking follows well- 
developed standard procedures of cable-pulling. 

The only special problem involved in this unique installation 
of the cable was the design of a suitable gas-tight insulated 
terminal that would facilitate connection to the control wires. 
Fig. 1 shows the constructional details. All essential parts 
are standard welding flanges, separated by a bronze disc for 
securing the lead sheathing. 

The essentials of a * time-pulse ’ transmitter are seen in Fig. 2. 

The basic parts consist of a continuously rotating cam which, 
for the purpose of this illustration revolves once every 15 sec., 
and a measuring element or pressure tube. The main function 
of the transmitter is to open and close a switch. The complete 
time cycle is divided into two periods: ‘ off-cam’ and * on-cam.’ 
During the on-cam interval, the switch at the transmitter is 
open: during off-cam, it is closed. 

Two conditions of pressure are shown by the two positions 
of the rider in the drawing. With low pressure, a graphic 
expression of the impulse, divided into its two parts, shows that 
during the first 10 sec. of on-cam the switch is open and the 
impulse is not being produced for the transmission circuit. 
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eft, Fig. |. Terminal arrangement for cable within gas pipeline. Right, Fig. 2. Telemeter transmitter, with graphic analysis of 
impulse durations. 
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Fig. 3. Telemeter receiver, showing clutch coil operation in 


‘on cam’ and‘ off cam’ positions. 


Then, for the remaining 5 sec. the rider is off the cam and the 
switch is closed. In the second condition, high pressure, during 
the 15 sec. cycle, residence time of the rider on the cam is 
4 sec. and closed-switch period is 11 sec. Actually, the total 
period in which impulse could be transmitted or not trans- 
mitted extends over 12 sec. of the 15 sec. rotation of the cam. 
The minimum time that the impulse could be off, or the rider 
on the cam, would be 3 sec. a maximum of 12 sec. in the case 
of zero-pressure. 

It is the off-time that offers many intriguing possibilities of 
remote control during the cycle of telemetering, Mr. LaViolette 
observed as he made his presentation before a conference of 
American Gas Association. He discussed some of those possi- 
bilities at another point. 

In a simplified explanation, a telemeter receiver utilising the 
time-pulse system is indicated in Fig. 3. 

In emphasising the effects of on-cam—circuit open—and off- 
cam—circuit closed—Mr. LaViolette said that they produce 
conditions of mechanical positioning of the recording pen arm 
in the receiver to correspond to the condition of the measured 
magnitude at the remote point. 

The motor-drive in the receiver runs constantly and attempts 
to position the pen arm either up-scale or down-scale by the 
gear shifting control of a clutch coil. During periods of on- 
cam, the clutch coil does not receive an impulse, definitely 
leaving the circuit open and available for other uses. 

Combining transmitter and receiver in an electric circuit illus- 
trates the simplicity of such a system. 

The importance of not requiring electrical energy of parti- 
cular frequency, voltage or current flow has made this type of 
telemetering practical and extremely successful. The require- 
ment is limited to sufficient current to pass over the line and 
assure closing of the clutch coil. While Fig. 4 shows direct 
current in the transmission line, any suitable current value can 
be used to produce the same effect. Direct current coil opera- 
tion has proved to be most practical and positive in the PG&E 
systems, and reduces possibilities of questionable operation 
from the clutch coil, such as the chattering which can occur 
with alternating current. 
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Because of the constant rotation of the receiver motor Griv 
it is essential that a definite relationship be maintained betweg 
ofi-cam and on-cam, to indicate conditions at the transmitte 


The nature of a time-pulse system makes it one of the mog) 


exacting monitors of the signal channel. 


When planning applications of telemetering to manipulatig® 


of conditions, consideration should be given to the compresg 
bility of the gas to be controlled. The effect of a change # 
flow or pressure, because of the distance between transmittg 
and receiver, tends to introduce a time-lag. A shorted or opg 
circuit is almost instantaneously noticeable. The differeng 
between a change of conditions in the gas system andj; 
disruption of the telemetering impulse is quite  easil 
distinguishable. 

With the standard 
transmitter seldom produce a notable change within a singk 
15 sec. period so readings can be considered as practical 
continuous. Except during periods of repositioning valves 
regulators at the remote point, the signal channel could & 
interrupted for several revolutions of the cam without material] 
affecting the record on the chart. This liberty with the oper 
tion of the telemeter provides another artifice that can k 
utilised for signalling conditions in parts of the remote contr 
station other than that which is being telemetered continuous) 

Secondarily regulated pressure outlets, such as in adjacen 
gas distribution systems or the transmission of information tha 
can be converted into operation of an electrical switch, woul 
be distinguishable at the receiving end. Opening the sign 
channel for a period longer than that designated by the trans 
mitter cam, drives the pen arm in the receiver to the top « 
the chart. Closing the circuit for a period longer than norm: 
for the transmitted signal drives the pen arm to the botton 
of the chart. Stops for the arm can be arranged to permit th 
pen to pass the upper and lower limits of the chart. 

A separate switch to either open or close the telemeterin 
circuit is a method of signalling shown in the accompanying 
schematic (see Fig. 5). 

It is considered advisable to install within this circuit 
device which will limit the period that this effect can bk 
impressed on the normal impulse channels. The telemeterin; 
circuit would become ineffective if this separate alarm cond 
tion were permitted to operate for a long period. A standar( 
time-delay unit is well-adapted to limiting this separate signa 

Combinations of this separate source of information can hk 
expanded to indicate conditions of high or low pressure } 
either shorting or opening the telemetering circuit. Ther 
is no practical limit to the expansion of this signalling systen 
by the introduction of simple cam coding devices. It is possibk 
to arrange the initiating circuit to either short or open th 
telemetering circuit and to have the record appear on the char 
as dashes with spaces between them so that the circuit can bh 
identified. 

As an example, a code could consist of three dashes of fixed 
duration followed by dashes of longer duration. By addition 
of standard timing devices a particular connection to a specific 
wired control point can be made to repeat three times 
assurance of its identification. Then, the circuit could be trans 
ferred, automatically and electrically, to some other point 
for continued observation of it. 

In a very short interval, several items of gas operating it 
formation can be transmitted by such interruption of the tele 
metering circuit, without any material disturbance of the basi 
telemetered record. 

Wires, or channels, similar to those that serve for telemeter 
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Fig. 4. Simplified presentation of telemetering system, 


pipeline and pressure element at a remote point. 
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Fig. 5. An alarm system co-ordinated with telemeter transmitter. 
"he switches are actuated by such variables as pressure, flow, or 
| positions of equipment. 


jng can be used for remote control. An impulse can be insti- 


Ruted at the origin of the gas flow to cause a change in a 


Temote valve position or pressure setting just as it caused the 
pen arm to change position in telemetering. 

The design of a remote control station is relatively simple 
if a pair of wires is made available for every desired operating 
and telemetering circuit. In a large station many wires would 
be required to achieve all desired results. 

A remote control network for a gas distribution system 
usually starts with a simple single station and expands to 
include many similar installations as needs are indicated. 
Most of the smaller installations do not justify the use of 
* super-complex,” expensive equipment or devices. The usual 
transition from local control should be done with least 
reconstruction, retaining the basic pressure control. 

Mr. LaViolette commended that these small jobs are not 
considered * attractive ’ by specialised manufacturers in the U.S. 
and they are too costly to have custom-built. By assembly of 
simple commercially-available devices, it is possible to con- 
struct a remote control system that will be very dependable, 
he stated. In other words, Mr. LaViolette viewed these smaller 
remote systems as being susceptible of the gas industry’s ‘ do-it- 
yourself’ ingenuity. 

Since most remote control and telemetering channels within 
urban and suburban service areas are leased from telephone 
undertakings, Mr. LaViolette explained, the systems are based 
upon the best utilisation of two wires. The lines usually pass 
through central offices of the telephone undertakings and are 
co-mingled with circuits for telephone and other wire opera- 
tions. Therefore, limitations are placed on the current and 
frequency imposed on those wires to avoid interference, parti- 
cularly with adjacent voice channels. 

Direct current, noted earlier as offering the best controllable 
medium, has least attenuation on telephone circuits. Also, 
the characteristic positive-and-negative direction of direct cur- 
rent lends itself well to control of the flow direction and 
achieves the basic concept of remote control. 

A polarised relay is the best-developed sensing device for 
polarity. Current-carrying capacity of the contacts of the 
average polarised relay is very limited. Before its use can be 
applied generally to remote control work, auxiliary relays must 
be added. Other delicate features of their construction and 
ithe Necessity for exacting spring adjustments do not make these 
devices most desirable in remote control units that may be 
subject to unusual moisture conditions. 

Characteristics of certain metals in response to directional 
flow of current are recognised. Selenium and copper oxide 
are among those used most commonly in heavy current-rectify- 

ing devices. The ability of those metals to permit passage 
}of current freely in one direction and to resist reversal of flow 
; Makes them serve as electrical ‘ check valves.’ 

_ PG&E currently uses elements made from selenium and 
finds them to be very satisfactory. Operational life seems to 


bbe practically unlimited. 
Each Section is made up of a series of cells which consist 
y < i i i i 
OF a metal «isc, on one side of which there is a thin layer of 
Selenium. 


urrent will flow freely through each cell from 
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selenium to the alloy coating sprayed over the selenium. Very 
high resistance is presented when the current flows from the 
alloy to the selenium. 

When an alternating current is applied the through-put is 
essentially uni-directional, or direct current. The metal disc 
of the cell serves only to support the selenium layer and its 
coating, with no function in the rectification other than to help 
dissipate heat when the units are heavily loaded. As each 
individual cell has the ability to rectify current in one direction, 
when used in proper array they will convert alternating current 
to direct. 

By placing the selenium units in a controlled circuit, in 
opposite position to each other, they can be made to accept 
0; reject current-flow and permit only the desired functions 
to be performed. Fig. 6 shows the essential composition of a 
selenium cell unit with its hydraulic counterpart. An electric- 
hydraulic analogy is illustrated in Fig. 7. 

In the electrical flow analogy, assume the line is fed from 
two rectifiers and they are arranged so that if switch A is closed, 
negative current will flow upward through the line and continue 
through half-wave unit A which is receptive. The current 
passes along the circuit through meter A, indicating flow, back 
along the circuit to the positive side of the rectifier, completing 
the circuit. 

If switch B is closed, the current will flow from the negative 
side of the rectifier along the line through meter B and half- 
wave unit B which is turned to offer very low resistance to 
current flow. Half-wave unit A is turned to block left-hand 
flow in the diagram. The current then would continue through 
half-wave unit B, back along the line to the control switch, 
which has been closed, into the positive side of the rectifier, 
completing the circuit. 

By substituting relays for meter A and meter B, in the elec- 
trical analogy, it is possible to position a valve or reset a con- 
troller from a remote point. Also, the relays would operate 
a reversing contactor or a reversible telechron cam drive. 
This arrangement is shown in Fig. 8. 

Versatile half-wave units can be used in a number of ways. 
Another practical application is to switch a remote circuit 
from one of two or more functions. Mr. LaViolette noted 
that half-wave units are used to transfer and connect a line 
from or to a telemetering or control circuit by a remotely- 
located operator. 

With the telemetering circuit arranged in the usual manner, 
the rectifier or source of direct current has been located at the 
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Fig. 6. The selenium cell used for directional passage of 
electrical current in remote control systems, with its hydraulic 
counterpart. 
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Fig. 7. An electric hydraulic analogy illustrates the applications 


of metering and control. 


gas plant together with the clutch coil of the telemeter receiver. 
Adjacent, in the circuit to the telemeter transmitter is the half- 
wave unit. The unit, as shown in Fig. 9, is placed so that 
positive current will flow through it. 

Parallel to it, at the remote station, is a reversed half-way 
unit, receptive to negative current from the line side. Then, 
positive is on the downstream side to pass current back to the 
rectifier for completion of the circuit. 

A selector switch, located at the gas plant, interrupts the 
downstream telemeter receiver circuit for just a moment, at 
the same time putting a negative impulse on the line for 
acceptance by the half-wave unit at the remote point. Current 
will flow through the coils at a ratchet-type relay. 


GROUND 
~~ S RETURN 
—=t=- OPTIONAL 





Fig. 8. One scheme for arranging control equipment. 
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A ratchet wheel revolves and advances one notch upon 
receipt of each succeeding impulse by the relay. A cam on 
the opposite end of the ratchet shaft alternately positions the 
blade of a switch to either one of two positions. Of course, a 
considerable number of contacts can be arranged at the peri- 
phery to make this ratchet-type relay a moving-point selector 

The normal flow of current from the rectifier’s negative side 
along the line, is through the constantly revolving telemeter 
transmitter, through the half-wave unit, back along the line 
through the closed contact of the selector switch, and finally 
through the clutch coil to the positive side of the rectifier 
When the selector switch is closed, negative current will flow 
over the line and be received by the parallel half-wave unit 
Current then passing through the coil of the ratchet relay will 
cause it to rotate and advance the ratchet one step, shifting 
the second line connection to a different control device. 

An important feature in the design of this type of selector 
and control system, Mr. LaViolette emphasised, is that it can 
be accomplished with one wire, using a ground-return instead 
of a second wire. 

As in the case of the alarm signal system, the selecting 
system has the same inherent feature of logging the selection 
time on the chart record. 

In an applicaton of a simple telemetering system with remote 
control facilities operating through one pair of wires and a 
ground-return, the essential elements at the remote point are 
a pressure regulating valve with a motor drive, and suitable 
contactors to reverse current to the motor. 

Two telemeter transmitters are at the remote point, one 
upstream and the other downstream. At the control centre 
in the gas plant, two receivers with pen arms record the remote 
upstream and downstream pressures. This is illustrated in 
Fig. 10. 

The operator has a selector switch for transferring circuits 
and a pressure-control switch. Normally, of course, the remote 
station’s pressures are being received at the plant. Changes 
of position in the control device are required only during 
periods of peak demand or for other required changes from 
a previous setting. The time lag noted earlier may require 
frequent pressure changes. That consideration is dependent 
upon the rate of responsiveness by the distribution network 
in absorbing a change in loading. 


Sequence of Operation 

A typical sequence of operations in the illustrated complete 
system would start with normal conditions—both remote tele 
meters transmitting pressures constantly. The pen arms at the 
receivers have been set for the desired ranges of pressures, with 
high and low alarm contacts beyond those set points. 

Any deviation of pressure beyond this range will cause the 
alarm to be actuated and the operator would recorrect the 
pressure at the remote point. Then he depresses the selector: 
switch that operates the remote ratchet relay in transferring the 
line from the upstream telemeter transmitter to the half-wave 
units of the control system. Transfer at the remote point is 
indicated at the gas plant by the movement of the pen arm 
on the upstream telemeter receiver to the chart limit. 

The transmitter, though still revolving, then is known to have 
been disconnected from its circuit. Observation of the pressure 
level determines the direction in which the control must be 
driven to raise or lower the remote pressure. Thereafter, if 
the operator is concerned about the effect of repositioning 
the control valve on upstream pressure, the selector button will 
connect the upstream transmitter to the line so that he can 
observe the exact pressure. 

It is but one step further, Mr. LaViolette noted, to expand 
this system by connecting an indicating telemeter receiver with 
alarm contacts. The remote station can be made entirely auto 
matic, readjusting itself to preset pressure levels. 

PG&E has used three general types of adjusting devices 
to change flow and pressure at remote points. One of the first 
systems was an electric motor drive attached to the adjusting 
screw of a pilot-loaded regulator. Rotation of the motor 
varied the compression of the spring above the diaphragm to 
change the control pressure to the main regulator. 

The second general system utilises energised contactors 4 
remote points to control positioning valves through reversible 
motors. This control has been applied to valves from 8 to 26 
in. It has been applied to comparatively low pressures and 
to 800 psi gas. 
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The third control system uses a small reversible chart drive 
similar to a telechron motor with two field coils. By energis- 
ing one or the other, a cam instead of a chart is rotated in 
either direction. The cam is cut in a spiral design to reposition 
the set point of the controller which may operate in a pneuma- 
tic control system for flow or pressure. 

All elements in a low pressure control system are shown in 
schematic form in Fig. 11. At the PG&E gas plant are the 
telemeter receiver and the pressure control switch. As an 
operating example, low pressure to the inlet of the main regu- 
Jator reacts on the mercoid switch and opens the valve ahead 
of filter 2. The switch connected directly to the valve core 
opens, causing the telemetering circuit to open which makes 
the receiver pen arm go to the top of the chart. As the arm 
goes through the upper alarm limit, signal ‘filter 1° lights to 
show that filter 1 has plugged and that operation is through 
filter 2. Contacts of the switch actuated by the valve position 
are arranged so that they will not lock out the telemetering 
circuit. The relay which energises signal ‘filter 1” is arranged 
with a holding circuit. After the alarm has been signalled and 
the telemeter returned to normal, that holding circuit must be 
broken manually with a button at the receiver, a precaution 
that keeps the condition of filter 1 visible until there has been 
notification of correction. 

Then, if an unusual condition of dust down the main plugs 
filter 2, the indexing switch ahead of the regulator operates 
the hydraulically-operated bypass. The switch on that valve 
Stem short circuits the telemetering channel and, as in the case 
of filter 1, the ‘filter 2° signal lights. With both signals show- 





Fig. 9. Simplified arrangement of control system from remote 


point to gas plant. 


ing, the operator would know all gas to the regulator goes 
through the bypass. 

All the outlined methods of remote control have been applied 
to resetting pneumatically-operated motor valves. PG&E 
has practically standardised on the use of a cam driven by a 
Teversible telechron motor. Rotation generally is one revolu- 
tion every 15-min., in either direction. The cam offers advan- 
tages over a direct-connected reversible motor. The latter, 
Usually at a fixed speed, limits the rate of change in the remote 
pressure. 

Also, there is the need for limit switches to prevent the 
Controller from being overdriven. One of the most important 
advantages of the cam is that it can be cut so that the slope of 
the helical is very gradual to give pressure adjustment in 
Wery small increments. The rate can be adjusted by cutting 
fam with variable slopes. The extremes of pressure or flow 
fan be fixed on cams by cutting the set-point levels. 

The upper limits can be established by cutting cams from 
Teplicas of the record charts. Then, if the cam is cut with 
@ sharp rise, the outer edge will hook against the control arm 
if the operator happens to adjust beyond the set upper limit. 
The slip-clutch connection between cam drive and reversible 
_ will prevent damage to the mechanism. Also, that shape 

f cam prevents the rider from falling off at the top level and 

ropping to the lower extreme. At the lower end, the slip 

lutch will operate to protect the mechanism if the operator 
#ltempts to adjust below the set point. 

» The ease of replacing and reshaping cams have made them 
; Satisfctory device, Mr. LaViolette commented. 
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Fig. 10. A complete system, metering and control, is shown 
here utilising a single two-wire circuit between gas plant and 
remote point. 


During electric power interruptions, the advantage of cam 
control is that it will provide “some semblance of proper 
pressure level’ until power is restored. 

Pacific Gas and Electric has a new distribution station at 
North Sacramento, approximately five circuit-miles from the 
Sacramento gas plant, that utilises all elements of telemetering 
and control. The primary purpose of this plant is to serve as 
a high pressure underground storage holder with a capacity 
of 13.5-mill. cu.ft. 

Gas can be stored at the rated upper limit, 673 psi, as it is 
taken from the connected main transmission lines. Outputs 
can be regulated from the transmission lines into the distribu- 
tion system, with various feeds and pressure levels. Regulation 
is provided from the 800 psi transmission lines to the lower 
pressures. 

Feeds are arranged selectively so they may be drawn from 
the underground storage for any of the distribution mains. 
Piping and valving is arranged so that the compressor can 
take gas from several sources to the high pressure holder at 
rates that can be varied by adjusting the compressor valves. 

The station at North Sacramento is divided into three 
‘compartments.’ One contains the 1,000-h.p. electric motor- 
drive compressor equipment. The centre section contains the 
electrical gear for the compressor motor control and the 
telemeter transmitters, reversing contactors for the valves and 
other electrical remote control elements. The third section is 
devoted to the electrically-driven valves and pneumatic 
diaphragm motor valves. The cabinet with the pneumatic 
controllers for the control valve is shown in Fig. 12. 

All pneumatically-operated diaphragm control valves use gas 





Fig. 11. A low-pressure control system with alarm feature. 
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The controller cabinet at Pacific Gas and Electric 
Company's remote station at North Sacramento. 


in their systems, thereby eliminating a compressor for instru- 
ment air. While unloading the main compressor is accom- 
plished by using air, because the main unit has an electric 
drive, there is a * likely’ assurance that power will be available 
to operate the air compressor at the same time, 

In the case of the distribution and transmission control 
system, gas generally is received at this station in a dry state 
and, as a precaution, it is desiccated further. This source of 
control energy, not dependent upon electric power, permits the 
pressure controllers to function continually. 

The details of the instrument arrangement in the Sacramento 
gas plant, telemeter receivers and control panel, are shown 
in Fig 13. Each of the incoming and outgoing lines from 
North Sacramento is provided with a receiver. By selective 
connection, they serve as continuous monitors for any area. 
The high pressure holder volume is recorded continuously, 
on a pressure basis that is the index to the volume of gas 
available. 

The heart of the entire North Sacramento control system is 
located on a panel that has been engraved to show a schematic 
arrangement of all components under automatic and remote 
control. The close-up photograph of the panel—Fig 14, also 
seen in Fig. 13.—indicates the detail that has been incorporated. 
Hinged mounting of the engraved operating diagram allows 
ready-access to all wiring for lights and switches. The selector- 
dial in the lower right-hand corner is a standard-sized American 
telephone dial. 


Fig. 13. The telemeter receiver charts at the PG&E gas plant 
in Sacramento. The panel, lower right, is the diagrammed 
control board for all operations at North Sacramento. 
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The operator has before him all operating elements and 
the facilities to operate them. Signal lights provide him with 
instantaneous ‘confirmation’ that he has been connected 
properly for the adjustment to be made. 

The switches in the lower part of the panel are arranged for 
control selection of any element. Controllers, valves, com- 
pressor, unloaders—all can be operated at random. 

The pressure engineer observes the pressures in the various 
lines and the status of the holder on the telemeter receivers, 
Instructions previously received from the gas dispatcher enable 
him to determine the number of cylinders in the compressor 
that should be cut in to produce the required gas delivery rate. 

If any element at the compressor becomes faulty, the main 
motor will stop. All contacts of monitoring devices are 
arranged in series. The loss of air pressure, or water, high 
jacket water temperature—or any other malfunctioning—would 
open the holding circuit and the main motor relay would be 
disconnected. All cylinders would be unloaded immediately, 
as it requires the support of the alarm circuit on the motor 
to maintain the loading positions. 

The alarm bell at the Sacramento gas plant would ring, indi- 
cating that the main motor at North Sacramento had stopped. 
The ‘alarm’ light in the motor section of the control 
panel would be on; the ‘run’ light would be out. 
The switch under ‘alarm’ cuts off the bell but the light stays 
in circuit. After the condition is corrected, the bell rings 
again requiring the operator to switch to the off-position. 
Then, the light would be out and the bell off, ready for another 
emergency indication. 

This PG&E system was designed around the assembly of 
standard components. Instead of using the simple ratchet- 
type relay described previously, a stepping-type switch is used 
in which sequential impulses advance the rotary switch. It 
is returned to its ‘home’ position by a relay coil arrangement 
that releases it to ‘zero’ by means of a spring actuator. This 
selective system is based on the concept that an impulse from 
an initiating point proceeds to the remote point and returns to 
the initiating point before the next step is advanced. The pulsing 
keeps the stepping relays in their proper relationship. 

The Pacific Gas and Electric Company, as the name indicates, 
is a ‘combination’ undertaking, with both gas and electric 
service systems. The gas service area is divided among 13 
divisions, with 1.5 mill. customers in 274 cities and towns. The 
smallest division has three towns and 2,000 customers; the largest 
has 42 cities and towns with 350,000 customers. 


Total Sales 


PG&E sells approximately 290,000 mill. cu.ft. of natural gas 
annually, and 150 mill. cu.ft. of propane-air. Those sales are 
classified as 45% to residential customers; 15% to commercial; 
40% to industrial. In addition, the undertaking uses approxi- 
mately 96,000 mill. cu.ft. of gas in its own operations, largely for 
electric generation. 

The high pressure distribution system is made up of 12,449 
miles of main. The low pressure system totals 3,145 miles. Also, 
this undertaking has a high pressure transmission system for 
delivery of gas purchased at distant points. That mileage 
amounts to 3,000. 

Throughout the distribution system, PG&E operates 102 com- 
pressors with 54,697 h.p., total. In the transmission system, 39 
compressors develop a total of 72,190 h.p. 

Gas purchased by this undertaking amounts to approximately 
406,000 mill. cu.ft. per year, currently. Production from its own 
facilities are 5.5 mill. cu.ft. of oil gas and 160 mill. cu.ft. of 
propane-air. The calorific value of the gas distributed to 
customers varies somewhat in the 13 operating divisions. Most 
of the natural gas ranges from 1,050 to 1,100 B.t.u. The pro- 
pane-air has 925 B.t.u. Specific gravity of the natural gas is 
constant at 0.60. 

The total holder capacity throughout the PG&E system is 
150 mill. cu.ft. Gas production capacity is rated at 159 mill. 
cu.ft. per day. 

The undertaking maintains attractive appliance showrooms 
throughout the service area but it does not sell appliances. 
Instead, it has an aggressive programme of co-operation with 
2,323 dealers who are in direct contact with the public. 

For all of its operations, gas and electric, PG&E employs 
approximately 17,500 persons. 

Headquarters offices are in the large ‘PG&E Building’ on 
San Francisco’s much-storied Market Street. 
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N.C.B. TO BORE ROYAL COUNTIES AGRICULTURAL SHOW 


FOR COAL IN 
THE NORTH SEA 


16 Men Will Do 3-Week 
Tours of Duty on Tower 


ATEST plan of the National Coal 
Board is to bore for undersea coal 

from a tower to be towed out into 
the North Sea from West Hartlepool. 

The tower, 230 ft. high and costing 
£150,000, is now ready for launching. 
It will be the home and work place 
of 16 men who will do 3-week tours 
of duty on it. 

It will be towed to sea by tugs on 
July 17 and will be lowered on to the 
sea bed three miles off Blackhall, 
County Durham. A drill will then 
bore down more than two miles into 
the sea bed to discover whether 
undersea seams are worth exploiting 
by driving shafts out to them from 
the mainland. 


Enormous Potential 


Mr. George Armstrong, the Board’s 
geologist, warns that it might be 
found that the coal could only be 
worked at a loss if the seams were 
too thin and the cost of pumping 
water too high. 

‘But if the tests show the conditions 
are favourable, then it will be of 
enormous benefit to the coal industry.” 

For their recreation, the men working 
and living on the tower will have a 
games room where they can watch 
television and play cards and darts. 
They will earn between £20 and £25 a 
week. 





NEW PURCHASE TAX 
PLEA TO BE MADE 


A PROPOSAL that purchase tax 
should be removed from gas and 
electric space heaters is being made to 
the Chancellor of the Exchequer by the 
Metropolitan Boroughs’ Standing Joint 
Committee, which represents London 
borough councils. 

The Committee is also urging the 
removal of hire purchase restrictions on 
this type of purchase. ‘It was felt that 
householders should not be discouraged 
from the purchase of these smokeless 
heaters,” a Committee spokesman stated. 


Opinions Invited 


The Weir Committee which is study- 
ing the question of co-operation 
between the gas and electricity indus- 
tries is inviting interested persons to 
give their opinions about such matters 
as meter reading and billing. 

Among questions about which the 
Committee would like to hear opinions 
is whether housewives find it really con- 
venient to have two different meter 
readers and collectors and two different 
quarterly accounts. 





Industrial gas-fired equipment was well represented in the Southern Gas Boar 
Pavilion at the Royal Counties Agricultural Show which was held at Wincheste 


from June 18-21. 


The infra red panel oven by Parkinson Cowan, Ltd., picture 


above in the industrial section of the pavilion, created considerable interes 


A-Power— Advance or go 
back’ says Electricity 
Chief 


WARNING was given by Sir 

Christopher Hinton, Chairman of 
the Central Electricity Generating Board, 
at the tenth British Electrical Power Con- 
vention at Brighton that unless consider- 
able technological adances were made in 
the next eight years, Britain would have 
the alternative of building nuclear 
stations producing expensive electricity 
or of going back to conventional power 
plants. This was because after 1966 the 
total nuclear capacity would be greater 
than the anticipated night load. At pre- 
sent most calculations on the cost of 
nuclear power assumed that nuclear 
stations produced electricity steadily and 
operated as base load stations. 

Viewed from this angle nuclear elec- 
tricity appeared to be cheaper than it 
would be if it did not enjoy continuous 
operating conditions. If compared on 
the same level as conventional electricity 
its cost did not appear so favourably, as 
all power stations were less economic if 
their output was reduced during off- 
periods. 





Gas for New Flats 


Wandsworth Borough Housing Com- 
mittee is to experiment with gas-operated 
convector units for space heating by 
installing the system in one of the small 
three-storey blocks of flats soon to be 
built. 


THE TENANT MUSI 
PAY FOR SEALING 
OFF GAS 


INCOLN City Housing Committe 

has decided to take no action on 
suggestion that danger exists in Counc 
dwellings where the lighting has bee 
changed from gas to electricity an 
where the old gas supply has not bee 
sealed off at the ground floor. 

After this point had been raised by 
member, the City Architect report 
that there were about 2,000 Counc 
houses where these circumstances existe 
and the approximate cost of sealing th 
g°s supply was £1 ver dwelling. H 
said that the East Midlands Gas Boar 
had also informed him that there wer 
at least 5,000 private houses where th 
same conditions existed. 

The Committee has decided that if an 
tenants wish to have the gas supp! 
sealed off at the ground floor ‘ they ma 
be allowed to arrange accordingly pr 
vided the tenant bears the expens 
involved.’ 





East Midlands G.C.C. 


The constitution of the Industrial G: 
Committee and the Tariff Committ 
were reviewed at a meeting yesterday 0 
the East Midlands Gas Consultativ 
Council. Also considered were quartet! 
statements issued by the Ministry ° 
Power relating to tests made of # 
supplied by the Board during the quart 
ended March 31. 
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Joint Meeting in Wales Hears Talk on 


DEMONSTRATION 
IS ALSO GIVEN 


AS the Refined Fuel’ was the sub- 
ject of a talk given to a joint meeting 
f the Wales and Monmouthshire Junior 
jas Association (North Wales Section) 
nd the sales staff of the North Wales 
ndertakings in the Dobbie Lecture Hall 
f University College, Bangor, by Mr. 

J. Turner, Senior Chemist to the 
ales Gas Board (N. Wales). Flame 
emonstrations were also conducted by 
ir. A. Searle and Mr. D. Harrison of 
ern Gas Boan the technical service department of 
Radiation, Ltd. 








at Wincheste 
, Ltd., picture 


Extensive Changes 
erable interes 

Extensive changes which have been 
brought about by the Wales Gas Board 
Were outlined by Mr. Turner. The most 
Significant point, he said, was the 
@xtended use of coke oven gas which had 
Increased from 44.7% in 1950 to 81% in 
1957. 

Mr. Searle demonstrated the partner- 
Ship of gas and air on combustion and 
€xplained the meaning of flame speed by 
igniting various gas-air mixtures, hydro- 
gen and butane, at the end of a 20 ft. 
Blass tube. 
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electricity an Mr. Harrison continued the demon- 
ly has not bee @tration by showing the effect of incor- 
1 floor. fect jet size and maladjustment on the 
been raised by: Standard of combustion. Flame structure 
chitect reporte’ @nd the incidence of incomplete combus- 
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Pre-adjustments 


Mr. Turner then continued his talk and 
Spoke on the pre-adjustment to appli- 
ances found necessary at the Holyhead 
Undertaking when connected to the grid 
Supply main. 


In making the change-over, Mr. Turner 





ars the expens Said the best method was to employ two 
Stages. in the first stage the calorific 
Blue of the gas should be raised from 
#5 to 460 B.tu. per cu.ft. (Wobbe index 
Ro 660 the addition of 50% grid gas. 

ls G.C.C. 

a Difficulties Avoided 
the Industrial Ge ~ 
Tariff Commitl® @ Applia; adjustments to Group 4 


eting yesterday 0 
Gas Consultati\ 
red were quartet! 
the Ministry ° 
sts made o! # 
during the quart 


ould then be made on this mixed gas, 
d the erid gas supplied after these 
justments had been made. In this way 
€ diffici:ities associated with a direct 
ange from G.7 to G.4 would be 
oided he cost of this work on the 
pliance was subsequently assessed at 
- 10d. ber appliance. 
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‘GAS THE REFINED FUEL’ 


ABORATORY FLAME 2° 





The scene in the Dobbie Lecture Hall of University College, Bangor, as members 
watched the flame demonstration. 





Belfast Undertaking Consumers 
Reach Record Figures 


HE number of consumers supplied 

by Belfast Corporation Gas Depart- 
ment has reached the record figure of 
138,698, Mr. J. L. Hyslop, Engineer and 
Manager, says in his report for the year 
ended March 31. 

The report, submitted to a meeting of 
the Gas Committee, shows that the 
undertaking made a gross profit of 
£361,659, an increase of £125,114 on the 
previous year. 

When charges for interest on and re- 
payment of loans are met, there is a net 
profit of £83,072. Total cost of manu- 
facture and supply of gas was £2,810,746, 
and total revenue amounted to 
£3,172,405. 

Mr. Hyslop said that with the carbon- 
ising plant reconstruction nearing com- 
pletion there was a sufficient reserve of 
carbonising plant in hand during the 
winter, for the first time since the war, 
to ensure the most economic operation. 


First Time Since War 


Total output of 5,366.6 mill. cu.ft. of 
gas showed a reduction of 60.4 mill.- 
1.1°%—compared with the previous year. 

In spite of lower-priced Scottish coals, 
the average price per ton to the Depart- 
ment is now more than 9s. higher than 
at the beginning of the year. The average 


cost at Belfast Quay is 54 times the pre- 
war figure. 

More than 12 miles of new mains were 
laid during the year, bringing the total 
length in service to 964 miles. 


Bangor Profit 
leapt 7 - fold 
last year 


ANGOR (Co. Down) Borough Council 

gas undertaking made a profit of 
£4,468 8s. 8d. for the year, compared with 
£616 16s. 7d. for the previous year, it was 
reported at a meeting of the Borough 
Council. 


Mr. J. A. Derbyshire, gas department 
Manager, pointed out that  benzole 
recovery was becoming less remunerative, 
and production would cease when the new 
retort plant came into operation. Because 
of the Clean Air Act in Britain the 
demand for coke continued to increase, 
and more could have been sold than was 
actually produced. 


Alderman C. F. Milligan said the 
Belfast Corporation was going to reduce 
its gas price by 24d. If the Bangor 
undertaking continued to show a profit 
there should be some concession. 
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From a paper to the Midland Junior Gas Association, at Birmingham, April 29. 


Sulphate-Reducing Bacteria and the Gas Industry 


By T. A. DICK, B.Sc., F.R.I.C., A.M.Inst.Min.E., 


ASSISTANT CHIEF CHEMIST, WEST MIDLANDS GAS BOARD 


ULPHATE-REDUCING bacteria are micro-orgaiiisms which 

can only grow in the virtual absence of oxygen and whose 
life processes result in the reduction of suitable sulphur com- 
pounds to give sulphides or free hydrogen sulphide. These 
bacteria, which have the type name desulphovibrio desulphuri- 
cans are found throughout nature in soils, waters and marine 
deposits. They are probably responsible for the greater part 
of naturally occurring sulphide formations. At normal tem- 
peratures, they are single-celled creatures about a micron wide 
and four microns long and possess a tail (flagellum). Others 
may be much longer and possess two flagella, or they may 
appear as rods or spirals. All these variants are probably 
not new species but seem to be interconvertible types gradually 
mutated by changes in environment (e.g., temperature, pH, etc.). 
The bacteria are best thought of as catalysts since they utilise 
reducing agents in bringing about the reduction of sulphite, 
thiosulphate and tetrathionate as well as sulphate, to sulphide. 
The reducing agent may be hydrogen itself or nascent hydrogen 
provided by iron in solution, or one or more of a variety 
of organic compounds, e¢.g., lactate, succinate or even alcohol. 
They also need certain essential inorganic salts such as 
ammonium salts and phosphates, and, to flourish, they need 
some enriching organic nutrient for instance, yeast extract or 
peptone. Some strains, however, can get along by means of 
an enzyme, hydrogenase, in their system utilising only hydrogen, 
and inorganic carbon from bicarbonate or carbon dioxide. 
Finally the bacteria will grow only in media with pH values 
between 5.5 and 9.0 which values cover most normal waters 
and soils. From the above it would seem that the bacteria 
are particular in their requirements, but in fact they are wonder- 
fully adaptive, and are quite capable of lying dormant for 
long periods until their environment is suitable for stimulation. 
This property of suspended animation has important industrial 
bearings. 


Enormous Programmes 


Reports have been issued on the extensive and complex 
programme of work being carried out over several years by 
the Water Pollution Research Laboratory on the capacity of 
the River Thames to purify sewage and industrial wastes. This 
enormous programme was designed to study the level of oxygen 
in the estuary and involved measurement of freshwater flow, 
tidal flow, salinites, volume and time of effluent discharges, 
temperatures. Apart from the management of the estuary 
itself, the stated primary objective of all this work was to 
prevent the evolution of H,S by sulphate reducing bacteria 
along long stretches of the Thames, at present devoid of oxygen. 
The H.S evolution is, of course, a menace to shipping and 
people alike. 

It is accepted by authorities in this country that the most 
widespread form of underground corrosion occurs in neutral 
waterlogged clay soils where anaerobic sulphate-reducing 
bacteria are most active. This is not to say that the corrosion 
of mains in these conditions is directly due to sulphate-reducing 
bacteria, but that without them corrosion could not proceed. 
Corrosion is, in fact, essentially an electro-chemical process, 
and arises when two areas of metal are in electrical contact 
with each other and with a conducting liquid which completes 
the circuit. If a potential difference then exists, current flows, 
one area becomes an anode and metal enters into solution, 
the other area becomes a cathode at which hydrogen is removed 
as a gas or as water. If the metal areas are similar the environ- 
ments may differ, and this may equally give rise to electro- 
chemical corrosion. In the presence of dissolved oxygen, the 
evolved hydrogen is removed as water, but under anaerobic 


conditions the sulphate-reducing bacteria effectively use the 
hydrogen to reduce sulphate present in the soil and the process 
of corrosion can then continue. This theory of corrosion is 
favoured by Dutch and English workers, but other authorities 
particularly Kulman of the United States, have put forward 
alternative theories of corrosion. The effects of anaerobic 
bacterial corrosion are extensive pitting of the surface of steel 
pipe and ‘ graphitisation’ of cast iron pipes. Surrounding the 
freshly excavated pipe will be found black corrosion products 
rapidly oxidising in the air to the more usual brown colour 
Hydrogen sulphide may be smelt or may be detected by the 
action of hydrochloric acid on the fresh deposit or pipe surface 
and the consequent staining of a lead acetate paper. In the 
sampling procedure adopted in the West Midlands Gas Board, 
we have found it of help to place a lead acetate paper in the 
box of soil forwarded for analysis. Butlin, Vernon and 
Whiskin of the Chemical Research Laboratories, Teddington 
have stated that of seriously corroded mains examined, corro- 
sion in 70% of the mains has been due to the action of 
sulphate-reducing bacteria. Most of these were water mains 
and little evidence is offered on gas mains. Corrosion in gas 
mains is not expected to be so noticeable as in water mains 
since leaky joints and fractured pipes in gas mains do not 
add to the water content of the subsoil and so aggravate one 
of the factors leading to corrosion. Moreover, graphitised 
mains can still carry gas while similarly corroded water mains 
at lower depths and under greater pressure might well burst 
Nevertheless, once any protective cover to the mains has dis- 
appeared there is no reason why in aggressive soils, corrosion 
of spun iron mains should not proceed any less rapidly than 
with water mains. 


Variable in Character 


The soils of the West Midlands Gas Board area are variable 
in character ranging from lighter sandy soils to the North 
of Birmingham, to the heavy clays South of Birmingham 
The area includes many aggressive soils, particularly clays 
and because of the size of Birmingham—Black Country conur- 
bation, the incidence of aggressive made-up ground, is als¢ 
high. Where a main is laid in soil suspected of being aggres- 
sive, surveys are carried out along the line of lay and at 
2 ft. from the line of lay, using soil resistance measurements 
and soil analysis including tests of pH, sulphate content 
and for incidence of sulphate-reducing bacteria. Until recently 
we had not found samples of soil naturally inhibitive to the 
bacteria in very many examined but recent samples from 
the Coleshill by-pass trunk mains laying have shown the 
presence of inhibitors. The results of the tests are interpreted 
in the light of moisture content of the soil. the nature of the 
soil, water level, and proximity to other buried structures 
The principal protective measure in the economic preservation 
of cast iron pipes must lie in the direct coating of the mains 
itself. Extensive work is being carried out both in this country 
and abroad to find the most efficient process. Evidence shows 
that straight hot-dip enamelling is not sufficient protection 
against corrosion, and bitumen-type coatings must be generally 
thicker than .25 in. to be effective. The older hessian wrappings 
are now being displaced by tannin-treated wrappings, which 
have improved resistance to sulphate reducing bacteria, or by 
inert fibreglass. The 1957 programme of the Distribution 
Committee of the Institution of Gas Engineers lists experiments 
to be carried out on mains protected by filled and unfilled 
coal tar enamels and bitumens, reinforced by fibreglass. Direct 
treatment of the mains surface by tannic acid has also been 
reported as beneficial in combatting attacks by sulphte- 
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reducing bacteria. A recent method of wrapping follows the 
oating of the main by a sheath of impervious plastic. The 

nger in using directly coated surfaces lies in imperfections 
sisting in the coating before laying or of fracturing occurring 
uring main laying. An example of the corrosion of a service 
pe protected by bitumen ¢ in. thick and wrapping and laid only 
iwo years is shown. An unusual aspect of attack of bitumen- 
covered steel gas service pipe has been reported by the Chemistry 
Research Board (Chemistry Research, 1956, H.M.S.O., 1957). 
The pipes laid in peaty soil in a newly-developed residential 
area showed severe corrosion in 24 years. The soil at the level 
of the pipes contained sulphuric acid and the pH was as low 
as 2. It appears that the sulphuric acid was formed by the 
action of sulphur-oxidising bacteria on the sulphides diffusing 
upwards. These sulphides in turn were caused by active 
sulphate-reducing bacteria present in large numbers below this 
level and utilising the sulphate-containing water in the lower 
levels. Alternative or additional measures that may be adopted 
in the protection of cast iron mains laid in aggressive soils 
include replacement of the soil by inert material (e.g., washed 
‘aggregate but definitely not ashes or clinker which are poten- 


“tially highly dangerous) or replacement by granulated chalk 


Swhere this can be obtained cheaply. An example of the latter 
is being studied in the board’s area. Both measures are designed 
‘to promote aerobic conditions and prevent contact with aggres- 
‘sive soil, although it must be borne in mind that the aggregate 
replacement can act as a drain for surrounding water. Finally, 
cathodic protection in which sacrificial anodes or applied elec- 
tric potential is employed, has been shown by Wormwell to 
be effective treatment against bacterial activity at levels of 
applied negative of the structure, of — .95 V in active soils. The 
use of this treatment is well known and of increasing import- 
ance and will not be discussed here. 

The emergence of hydrogen sulphide from a purifier box 
(working mechanically correctly) in sufficient quantities to fail 
the gas by the Gas Referee’s test is one of the most vexing of 
the engineers’ problems. Generally the cause of the evolution 
cannot be determined without a careful study of all factors 
involved, and a prolonged observation period. Nevertheless, 
if no slip is occurring and the oxide possesses reasonable activity 
then H,S generation probably arises from one of the following 
three causes : — 

1. High box temperatures. At temperatures above 90°F.. 
thermal decomposition of organic sulphur compounds, including 
CS,, begins to take place, resulting in the formation of H.S. 
Some purifier condensates also throw off H.S at elevated 
temperatures. 

2. Excess ammonia. While there is no definite evidence that 
ammonia concentrations greater than 10 grains per 100 cu-ft. 
are harmful, there is some evidence that reaction between 
ammonia and carbon disulphide with formation of  thio- 
carbonates begins to occur. Thiocarbonates are known to break 
down in the presence of CO, to yield H.S. 


Oxygen Deficiency 


3. Oxygen deficiency. It is well known that most oxides con- 
tain dormant sulphate-reducing bacteria. The exact level of 
oxygen content when these become active is not known, but 
it is believed that in purifier practice evolution of H.S may 
occur when the oxygen level falls below .5%. and is also 
favoured by higher temperatures. Patchiness of oxide, due to 
insufficient mixing, segregation, etc., may give local pockets 
of oxide through which gas does not pass, resulting in low 
Oxygen content. 

Of the three suggested causes of H.S evolution the last is by 
far the most infrequent. However, conditions for growth of 
the bacteria are generally ideal in purifier box systems should 
anaerobic conditions develop, since iron moisture and organic 
material in abundance are present, and onset of H,S evolution 
tan be very rapid in these instances. We have examined a large 
mumber of suspected oxides in use for bacterial activity by 
placing the oxide sample in a sealed evacuated tube and incu- 
ating at 80°F. in the presence of a lead acetate paper. Many 
poxides vill show activity under these conditions, so that in 
ooking for H,S evolution from this source one must initially 
ook at the oxygen contents of the gas being purified and the 
revailing temperatures of the boxes. A very complete and 
Mteresting report on H,S evolution from purifier boxes at 
Vorkir ton was given recently in a paper to the Northern Junior 
as Association by Richardson, in which the author describes 














GAS JOURNAL 35 


samples containing 1 mill. bacteria per gramme of material 
and further suggests that bacterial suppression can be obtained 
by the addition of phenolic oils. Naphthalene may also be 
partially successful in inhibiting evolution of H,S, the Henderson 
(Trans. Austr. Gas Inst., 1948, p. 148) records that bacterial 
evolution of H.,S in boxes at Brisbane was prevented by killing 
the bacteria with an excess of ammonia. The absence of natural 
inhibitor derived from crude gas purification may account for 
the occasional throw-off of H,S from boxes containing new 
oxides only, used in last taker position, and if only for this 
reason it is better practice to blend new with part spent oxide. 
Thus, while there is no easy solution to the prevention of H,S 
evolution in boxes, increasing the oxygen content above .5%, 
avoiding excessive temperatures, and increasing the activity of 
the box by altering its position nearer to the unpurified gas 
inlet (thus utilising the natural inhibitors, benzole, tar. etc., 
present in the gas) frequently brings an end to H,S evolution. 
H.S evolution in ancillary plant is uncommon but an example 
is given by Henderson (ibid) who records the generation of 
H.S in a Whessoe rotary scrubber stripping excess ammonia 
from purified gas. He demonstrated that the bacteria which 
were responsible for the H,S generated, utilised organic sulphur 
compounds present in the gas as the source of sulphur. Mercuric 
chloride proved an effective bactericide. 


Most Troublesome 


We now come to the most troublesome and frequent facet 
of the activities of sulphate-reducing bacteria—namely. the 
evolution of hydrogen sulphide into town’s gas stored over 
holder water. Most holder waters contain some sulphate- 
reducing bacteria, but because of sulphate content and nutrient 
content not all are active enough to generate sufficient hydrogen 
sulphide to cause ‘ official staining’ by the stored gas. Their 
presence becomes more noticeable in severe cold snaps when 
tank water inversion occurs and the lower anaerobic bacteria- 
active waters rise by convection to the surface. In the West 
Midlands Gas Board, Autumnal surveys of holder waters are 
carried out annually. Strict precautions when sampling must 
be taken to avoid oxidation of any free H,S present. The 
samples are examined for the presence of free H.S for their 
sulphate content, for their bacterial activity and for pH value. 
We have found little correlation between the sulphate content, 
as such, and the amount of free H.S present, but the variation 
of sulphate content with the years is of value. Where a history 
of H.S troubles exist, strong bacterial activity can still exist when 
the sulphate content is as low as .2 grains per gal. As a general 
rule it is unwise to fill a holder with a water of sulphate content 
higher than 70 p.p.m., particularly if the source of supply is a 
river or stream, and preferably the sulphate content should be 
below 28 p.p.m. When H.,S evolution occurs, conventional 
treatment of the holder water follows two patterns—treatment 
with zinc acetate solution, or colloidal zinc oxide suspension, or 
circulation with aeration of the holder water. Both treatments 
can only be regarded as palliative since sulphur is not lost from 
the system. Treatment of zinc acetate is generally carried out 
by addition of solution around the periphery of the holder, 
followed preferably by circulation with aeration of the holder 


water. The amount to be added can be assessed from the 
results of the free H,S determination using the following 
formula : — 


If x grains of free H.S per 1,000 gallons are present, x lb. of 
zinc acetate per mill. gal. of holder water are required to 
remove it. 

In practice rather more than x lb. of zinc acetate are added 
as x is generally small. If the holder is troublesome, mainten- 
ance of an excess of free zinc of 1-2 p.p.m. (i.e., 35-70 Ibs. zinc 
acetate per mill. gal. of water) can be advantageous. The treat- 
ment is quick and temporarily effective, but as the activity of 
the sulphate-reducing bacteria is unaffected, recurrence of the 
trouble is common. Further, the cost of treatment can be very 
high at the present price of zinc salts, since the zinc is not 
recoverable. If H,S evolution is slight but positive, i.e., no 
quick treatment required, recirculation with aeration of the 
holder water particularly by spraying or delivery to the crown 
of the holder will temporarily halt the activity of the bacteria 
and oxidise the H,S. The water should, of course, be picked 
up from as near the base of the tank as possible. Objections io 
the treatment are the associated smell and the return of oxidised 
sulphides as sulphates to the system. 


Early in 1956 at Station A, a 14 mill. cu.ft. holder with a 
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previous troublesome history, was giving off such amounts of 
H.S as to render the holder inoperable for use for town’s gas 
storage. Treatment by both aeration and zinc acetate treatment 
were effective for only short periods and examination of the 
water indicated very heavy contamination with sulphate- 
reducing bacteria. It was essential, therefore, that the bacteria 
be killed as quickly as possible. Treatment by dyestuffs such 
as 3:6 diamino-acridine, acriflavin, etc., the LC.I. ‘914’ dye, 
or by tannates was ruled out on cost or lack of * residence’ 
time in water, but the use of chromates was considered feasible, 
providing a source of waste material such as plating discharge 
liquors could be obtained. Also prolonged experiments at these 
laboratories and the recommendations of the Chemical Research 
laboratories indicated that a concentration of .005°, w/w of 
chromium as chromates was desirable. On consultation, Dr. 
Jenkins, Chief Chemist of the Birmingham, Tame and Rea 
Drainage Board, suggested a local works having chrome waste 
liquor for free disposal and permission to use 3,000 gal. of 
this liquor was obtained. The liquor is the residue from the 
large scale anodisation process used at the plant and for the 
purpose of this paper it is sufficient to know that it contains 
approximately 4°, total chromium (which included chromates 
and chromium salts) and is highly acidic. This liquor, it should 
be emphasised, is available in quantity to anyone interested and 
is being advertised nationally for free disposal. In view of 
the highly acidic nature of the liquor, the holder water was 
first treated with 10 cwt. of soda ash, added as a solution, 
and delivered to the surface water of the holder. The amount 
of soda ash to be used had been calculated from a direct titra- 
tion of the chrome waste liquor with a soda ash solution. The 
holder water was then circulated for two days prior to the addi- 
tion of the chrome liquor, picking up the water at 6 ft. from 
the base of the tank and delivering it at two points from the 
opposite side of the holder. By this treatment a uniform pH 
of 7.8 was obtained throughout the holder water. The waste 
chrome liquor was then discharged, through normal 3 in. 
diameter reinforced hosing, from the stainless steel tanker. The 
tanker was equipped with its own pump and discharge took 
some two hours. It was found essential to deliver the liquor 
below the surface of the water to prevent excessive foaming, 
and also to make delivery at the stand-pipe pick-up point or 
otherwise the chrome liquor sank directly to the bottom of the 
holder. Circulation was continued for a further three days when 
a uniform pH of 6.9 and a uniform yellow coloration of the 
water had been obtained. The chromium content of the water 
at this stage was .0052°, (composed of .0033°, Cr as CrO, ” and 
.0019°, Cras Cr+ + +). 


Dramatic 


Cessation of H.S evolution was dramatic. The holder was 
filled within a short period, the gas remained clean, and no 
further evolution has occurred within the last 36 months. Holder 
B, 14 mill. cu.ft. capacity, came into commission in June, 1956 
Unfortunately it was not possible to fill the tank with town water 
of known low sulphate content, and instead the water of a 
nearby small river had to be used. Evolution of H.S into town 
gas commenced about three months later and rapidly grew so 
serious as to effectively prevent further use of the holder. The 
pattern of treatment was identical with that of holder A. 
Within 12 hours evolution of H,S had completely ceased and 
no further trouble has occurred with this holder. The final 
chromium content achieved was .0059 as chromium. Holder C, 
equally troublesome and not responding to zinc acetate treat- 
ment or circulation with aeration, received treatment with 
chrome waste liquor in August, 1957. Results have been 
equally good. 

While the above treatment was comparatively simple, a 
number of points were studied both before and after the opera- 
tion. The main problem was, of course, whether addition of 
chrome waste liquor would promote corrosion of the holder 
plates. Solutions of the liquor in the appropriate holder water 
to be treated were made up so that the resulting concentration of 
chromium by weight was .005°%, .01%, .025°, .05%, .075° and 
.1%. Prepared steel plates were then immersed in the solution 
and the changes in weight recorded after two, four and six 
weeks. The results after plotting graphically indicate that any 
concentration of chromium in the water is better than none 
but that at 0.05° concentration and above, corrosion is con- 
siderably reduced. Following discussions with Dr. Vernon, of 
the Chemical Research laboratories, Teddington, copper (as a 
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corrosion promoter) sulphate and chloride were also determined] 
in the liquor. The concentrations of these contituents in the 
treated holder water were respectively .18, .11 and .45 p.p.m 
respectively. These concentrations are not considered harm ‘ul ® 
Electropotential measurements of the tank and lifts of holder 8 
were also carried out six months after treatment, using a copper a 
copper sulphate reference electrode. Results, which are a 
follows, are quoted as potentials of steelwork in relation to the | 
water: 
Tank to holder water 0.58 V. 
Bottom lift to holder tank 0.42 V. 
Bottom lift to cup water 0.60 V. 
. Top lift to cup water 0.60 V. 
Tank to earth 0.60 V. : 

Potential of steelwork in relation to water is negative in each ¥ 
case. 

The results indicate that there is no marked rate of corrosion ® 
since negative voltages of 0.85 are required before an appreciabk 7 
rate occurs. 

Further work was also carried out on measurement of the 
chromium concentrations of the holder waters at various levels in 
the tank to assess wastage and layering effects. If layering occurred 
a possible cause of corrosion might result. After 16 months 
at holder A there was no variation or loss in either Cr+ ++ 
or CrO,” concentrations throughout the bulk of the holder water 
(i.e., from 1 ft. to 30 ft. in depth), but within the first foot there 
was slight loss of chromate chromium. At holder B after 
10 months no variation on loss in Cr+ + + or CrO,” concentra 
tion was encountered at 5, 10, 15, 20, 25 or 30 ft. In addition 
to the experiments carried out earlier on the laboratory scale, 
corrosion tests are also being carried out in holder B using 
suspended and insulated steel sheets, some painted in the holder 
system and some unpainted. Similar experiments are bein: 
carried out simultaneously in untreated holder water. Indica- 
tions at present are, that 18 months later the painted sheets 
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are unaffected in holder B and slightly affected in the contro 
holder. The unpainted sheets in the treated holder water are 
showing signs of build-up of nodules of an Fe.O,-Cr.O,-P.0 
deposit with slight attack below the nodules while the sheets in 
the control holder water are showing very slight loss from th: 
surface. These experiments are being carefully watched. Con 
sideration was also given to the situation when discharge of th: 
holder water might be required. Enquiries showed that prc 
viding the rate of discharge was agreed and subject to the othe 
constituents being acceptable the chromates present would nc 
be a hindrance providing they were discharged as chromiun 
salts. Laboratory experiments showed that this could be accom 
plished either by reduction with SO,, by reduction with iro 
sward in slightly acid conditions, or confirming a suggestior 
from the Birmingham, Tame and Rea Drainage Board, b 
reduction with crude gas liquor under slightly acid conditions 
Finally, one further aspect was encouraging. The waste chrom 
liquors used in the experiments resulted in a slight deposition 
of a greyish-green coat on the holder plates at the same time 
completely removing or masking evidence of rust. The coat 
pleasantly compatible with the green or grey coats employe 
on these holders and has effectively prevented any unsightly rus 
coats developing. 


DISCUSSION 


The President (Mr. D. J. O. Bath), thanking Mr. Dick for hi 
paper, said that gas engineers needed to have a good know 
ledge of chemistry as a basis for their activities—the problem: 
of corrosion faced them all at the present day. He recalled 
that Dr. Haffner had referred to the laying of steel mains it 
the Oxford area where the proportion of clay in the soil wa‘ 
very high and was therefore a significant factor in the corrosion 
of such mains. He referred to the staining effect on paint on 
district holders; chrome additives, he said, did not stain— 
point brought out by Mr. Dick in his paper. Suppliers 0 
paint at his own works recommended light admiralty grey for 
the painting of gasholders. 

Mr. S. Brockbank (Newcastle-under-Lyme) said that after 
hearing Mr. Dick’s remarks about preventing hydrogen sul 
phide formation in gasholders, gas engineers now had n0 
excuse, though he wondered in how many cases gasholders had 
been blamed for the formation of H,S whereas the fault often 
lay in leaking valves on the purifiers. He asked. whether 
chromate should be added when holder tanks were being ‘illed 
to protect the water. As to the corrosion of mains; what pro 
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The distinctive feature of the Gastechnik process 
for the extraction of H,S from gases is the use of 
oxide of iron in pelleted form. 


The upper view shows pellets being charged into 
the tops of the purification towers. New pellets 
are brought, as required, by powered truck from 
store to the purifiers, raised to the top of the plant 
by means of a flameproof hoist, and charged 
through gas-tight locks into the towers, enabling 
the gas streams to be maintained continuously in 
commission. 


The pellets flow freely through the towers at con- 
trolled rates according to the gas flow and H,S 
content, and are discharged, in readily controlled 
quantities, through the bottom lock and valve 
shown on the lower view into the 50 cwt. skip, 
which is conveyed on a stillage by the powered 
truck. Under all circumstances pellets can be 
charged into and discharged from the towers 
without interfering with the gas flow. 


The skip with the stillage can be parked nearby if 
required, or otherwise taken to the electric hoist 
for the pellets to be transferred to an earlier tower 
in the stream. If, however, the pellets have been 
discharged from the first tower of a stream they will 
go direct to the other section of plant for sulphur 
extraction. 


DISCHARGING 


(De) ROBERT DEMPSTER & SONS LTD. 


ELLAND, YORKSHIRE 





GAS JOURNAL 















Seuwe wee ee eee eewed ee ee eee ee Saeeeee eG & &es 


a 
THE FORTY TWO 
Eye-Level Grill, raised oven, 
storage drawer. Incorporates 


features which make it 
outstanding in its price range. 


q THE CADET 


For the smaller household. 
With or without plate rack, and 
with both short or long legs. 


PRODUCT OF Radiation ft 










GAS JOURNAL 

















with four 


outstanding 


cookers 


THE FORTY ONE 


A low price family cooker 
which should have a great appeal in 
the popular market. 


q THE RANGETTE 


Automatic hotplate ignition, 

folding Comfort-Level Grill, 

raised oven, warming chamber, 
storage compartment. Only 324” wide. 





Women’s Weekly and Monthly Magazines. 


Bigger than ever National advertising 
ORLD Yoada tho (Al campaign, with pages in full colour, started 

; ay with the March issues of the leading 

_ 


GAS JOURNAL 


portion was due to bacterial attack, how much to other factors 
and how far did clay soil contribute to such corrosion. 

Mr. Dick, replying, said that experiments had now shown 
that chromate liquor could well be added to water for filling 
holder tanks, particularly if the water was drawn from a river 
or a source of high sulphate content. Little was known at 
present as to the contribution of bacterial attack on the corro- 
sion of gis mains, but in water mains such corrosion had been 
estimated to be as high as 70 Clay soils assisted bacterial 
attack in so far as they provided a neutral source of sulphate 
and, in the waterlogged readily anerobic 
conditions. 

Mr. J. Foxton (Cheltenham) said that in the South Metro- 
politan Gas Co., a series of experiments were carried out, in 
1921, from which it was decided that sulphate should be 
removed by precipitation from the holder tank water. 
Although the holder in question was of 8 mill. cu.ft. capacity, 
it was carried out; but after 12 months, H.S was still forming 
in the holder. The present practice was to add zine oxide. 
This had proved effective but in order to keep holders in good 
condition, it should be done twice per year which made the 
process expensive. He enquired how much sludge was present 
in the water when it was treated by the chromium process. 


state, created 


Not Recoverable 


Mr. T. A. Dick replied that the disadvantage of treatment by 
zinc oxide or zine salts was that zinc sulphide sludge was 
formed and the zinc was not recoverable. Moreover, the sul- 
phur was not lost from the holder water system. The addition 
of chromate killed all bacteria, whereas zinc oxide did not. 

Mr. P. Ashen (Smethwick) referred to the immersion of 
painted plates in order to carry out corrosion tests and asked 
why these plates were, in effect, insulated from the holder 
and not connected to it. 

Mr. Dick replied that this would increase the corrosion for 
reasons other than those which the test was intended to 
determine. 

Mr. W. E. Dobson (Birmingham) suggested that it would 
have been preferable to use test pieces of the holder itself 
rather than test plates. 

Mr. Dick agreed that this was so, but these plates could 
not, of course, then be produced for inspection. Test pieces 
constructed from holder plate were, however, to be placed 
in the treated water. 

Mr. L. H. Hardy (Birmingham) asked why the test plates 
were painted when the test was intended to determine cor- 
rosion of the metal and not to test the paint. 

Mr. Dick replied that unpainted sample plates had also been 
immersed in the holder tank water, but he had not been able 
to bring them along for inspection. Under normal conditions 
bare metal holder plates should not be encountered. 

Mr. S. C. Porter (Junior Vice-President, Birmingham) said 
that despite the adverse effects of sulphate reducing bacteria. 
efforts had been made to turn their activities to the useful 
production of sulphur. In investigating the emergence of H.S 
from a purifier box, the first step was to be quite sure that 
the box was working mechanically correctly—the possibility 
of leaking valves should be checked at once. It was interest- 
ing to see in the paper that where box temperatures were 
high, there was evidence of thermal decomposition of organic 
sulphur compounds including CS, taking place, but it was 
disturbing to hear that there was an occasional throwing off 
of H,S from boxes containing new oxide only. This probably 
occurred at the external surfaces. 

Mr. Dick had stated that an ammonia concentration in 
purifiers of more than 10 grains per 100 cu.ft. was not neces- 
sarily harmful, but there seemed to be no real evidence of any 
reaction between CS, and NH,. Though Mr. Dick had said 
that the evolution of H,S could occur when the oxygen level 
fell below 0.5 he had found that a level of 0.3% was 
workable. He then referred to the internal corrosion of a 
water main at Swan Village Works, Birmingham Division, 
where it was shown that the water which had been drawn 
from a well contained no oxygen. It had therefore been 
decided in consultation with the Cast Iron Research Associa- 
tion that a concentration of 5 p.p.m. of tannin would inhibit 
the bacteria although now simple aeration had proved most 
economical. There might be other strains of bacteria, hither- 
to unknown, and he asked what precautions were taken when 
sampling for bacterial activity. 
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Mr. Dick, replying, said that the idea of using sulphate 
reducing bacteria to produce sulphur was quite feasible and 
the economics and practicability of such a process had been 
studied by the Microbiology Group of the Chemical Reseaich 
Laboratory. Mechanical faults in the operation of purifiers 
and ancillary equipment accounted for most of the cases of 
the formation of H.S. He added that the evidence of the 
reaction between CS, and NH, with the formation of thio- 
carbonates had been supplied by Hardman and Holden Ltd. 
As to the oxygen level below which H.,S was evolved, this 
could well be as low as .3'%,. Some of the difficulties in deal- 
ing with bacterial attack may, indeed, be due to the evolution 
of a new strain of bacteria. Precautions are essential when 
sampling and testing for bacterial activity and full details of 
these had been given in the appendices to the paper. 

Mr. Foxton (Cheltenham) referring to the back filling of 
trenches in mainlaying and the possible replacement of 
aggressive soils such as clay by inert material such as gravel, 
asked if it would be practical to spray the clay with chromate 
liquor. 

Mr. Dick replied that chromate liquor was not pleasant to 
handle and would not mix readily with the clay structure, but 
agreed that the spraying of such clays might well be tried, 
provided the chromium resided in the clay. 

Mr. A. Griffiths (Wolverhampton) asked if there was any 
danger in the overflow discharge of the chromate treated holder 
water after periods of heavy rain. 

Mr. Dick said that this question had been discussed with 
the Birmingham Tame and Rea Drainage Board. Since the 
overflow rate would be very small and would occur during 
stormwater conditions, the Board had agreed that this type of 
discharge would be innocuous. 

Mr. S. Brockbank (Newcastle-under-Lyme) referred to the 
case of a laundry at Walsall which complained of H.S evolu- 
tion. Investigations showed that these complaints coincided 
with the intermittent use of a small holder. Despite many 
attempts, the precise cause of the evolution of the H.S was 
never satisfactorily determined. He therefore asked if Mr. 
Dick had heard of any similar occurrence. 

Mr. Dick replied that he had never heard of such a casg 
but added that it was possible for unusual evolution of H.§ 
to take place in cold weather when tank water inversion occur 
red. The small holder may have been brought into use undef 
such conditions. 

Mr. R. W. Nelson (Birmingham) said that in Birmingha 
steps were taken to analyse suspected soils when mainlaying 
and on the Coleshill by-pass, steel mains were being laid. Mf 
Dick had referred to soil tests for the laying of these maing 
which in one instance revealed the presence of inhibitors t 
bacteria. He asked what was being specifically looked fof 
during these tests. Reference had also been made to the 
internal and external coating of mains. In his experienc 
elaborate coatings were unusual and he asked if Mr. Dick wag 
referring to cast iron or steel mains, and whether he had any 
experience of cathodic protection of mains. 

Mr. T. A. Dick, replying, said that the presence of inhibito 
in soils was very rare, but occasionally occurred in soils com 
taining traces of tannates. He went on to describe the metho 
of testing soils for the presence of inhibitors. The mains show 
ing intense local corrosion to which he had referred, we 
steel mains. Cathodic protection of mains was very effective, 
and could be relatively economic in aggressive soils. 


New Issue of U.S. Survey 


HE A. G. A. Bureau of Statistics now has available copies 

of its ‘Survey of Residential Gas Service by County.’ This 
detailed publication provides for each county in the United 
States the name of the gas company providing service, the 
characteristics of the gas distributed (including calorific value, 
specific gravity and pressure at the consumer's meter), the 
number of residential gas customers, estimated total families 
served by gas, and approximate saturations of gas ranges, 
water heaters, dryers, and heating equipment. Included also 
is a map showing which U.S. counties have utility gas service. 
All data refer to October 31, 1957. A similar publication was 
last issued in 1953 and contains statistics relating to ‘he 
previous fall. 
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